Introduction
The prostate has become the main site of cancer in men, with prostate cancer the second leading cause of death from cancer in men in the United States [I]. Many investigators have attempted to lower the mor tality rate from this disease. In the absence of a cure for advanced prostate cancer, the most feasible approach may be to improve early diagnosis. If the percentage of men whose tumours are localized at an early stage could be increased, the mortality rate might be low ered [2|.
The early detection of prostate cancer in (asympto matic) men depends not only on digital rectal examin ation (DRE) but also on prostate-specilic antigen (PSA) and transrectal ultrasound (TRUS). The overall results for prostate examinations (DRE, PSA and/or TRUS) have a predictive value of between 29.2% and 42% 13,4'|. These results seem disappointing and may, in addition to the difficulty of palpation of the tumour, be explained by the poor detection by TRUS caused by iso-or poor hypo-echogeneity. Up to 35% of clinically detected earlystage prostate cancer cannot be distinguished by TRUS from the normal surrounding prostatic tissue [3], Several
Patients and methods
To exclude the presence of cancer of the prostate in 127 patients, one or more transrectal ultrasound-guided prostate biopsies were taken. Reasons for biopsy were: abnormal DRE (;j = 64), elevated PSA (PSA > 1 0 ng/mL, Hybritech) (n = 77), and/or suspicious TRUS (n = 60). The images of 60 patients were used because the his tology of the corresponding tissue was unambiguously benign (n = 32) or malignant (n = 28). For analysis, only the images collected in these patients were used. This resulted in 102 images of which 56 were of benign histology and 46 of malignant histology. Two-thirds of the samples (n= 69) were used for the learning phase while all of the samples were used for testing the system (m=102). Histologies that were found, but not used in this study, were prostatitis and severe atypia without proof of malignancy. Five images could not be used because of poor quality. In patients with a PSA of 4 -1 0 ng/mL, were performed if the rectal examination and/or ultrasound scan was abnormal, as isolated minor elevations of PSA are almost invariably innocent and may be caused by benign prostatic hyperplasia (BPH).
Using a Kretz Combison 330 ultrasound scanner (Multiplane 3D rectal transducer 7 MHz VRW 774AIC), longitudinal and transverse images were recorded. All investigations were performed by two urologists experi enced in using TRUS. A personal computer (486D X 2, 66 MHz) with additional framegrabber (Pc Vision Plus framegrabber by Difa Measurement Systems), was connected to the ultrasound machine, and a system was developed for the classification of prostate tissue; Automated ic Diagnostic (AUDEX)
The function of this parameters for image depends upon (i) the ation; (ii) the histology of the biopsies; and (iii) the algorithm used for 
correlating the parameter values with corresponding
Before such a system can classify images, it has to be programmed to distinguish images from benign and images trom tissue with malignant tissue. T known must be recorded. For two was detected, guided punctures were taken from this lesion. In the present study, the parameters for image classifi cation were calculated from the co-occurrence matrix which is a representation of the grey tone transitions in consecutive sagittal images were stored from prostate the image. From this matrix, live parameters were biopsies that were taken just before the biopsy and after derived lor the classification of prostate tissue: uniformthe biopsy (both with the biopsy needle in situ) (Fig. 1) . Thus the exact position of the removed tissue was ity, contrast, inverse difference moment, entropy and correlation [16,17]. Uniformity was a measure of the determined and correlated with the final histological homogeneity of the texture, the contrast measured the examination (Fig. 2) . For transrectal punctures of the prostate the biopsy gun was used (18 gauge needle). In patients without abnormalities on TRUS, sextant biop sies were taken in the midline from apex to base. These biopsies were randomly marked. If a hypoechoic lesion changes in grey level in the texture, the correlation responded to highly ordered structures within the tex ture, inverse difference moment represented the variation in grey tone and the entropy a measure of randomness.
Once the histology of the biopsies was known, the COMPUTERIZED ANALYSIS OF TRllS 
Results
For the detection of carcinoma sensitivity of 84.8%, a specificity of 87.5%, a positive value of 84.8% and a predictive negative value of 87.5% (Tables 1, 2 
and 3).
A total of 54.9% of the punctures were taken at there were no suspicious lesions on the i t 84.6% and the specificity 86.0%. In three patients with a malignancy, s were isoec T and in two of these patients a tumour was detected on DRE. In all three patients the automated analysis pre dicted malignancy. In only one patient was a tumour found on TRUS but not detected by DRE. In this patient, also pre patients the system did not diagnose an existing raalig-îü a mi seven patients without malignancy. group, the results of the image analysis have a good specificity (87.5%) and sensitivity (84.8%) and these
